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series, produced from the Advanced Very High Resolution
Radiometer(AVHRR) hasendedin 2017 and therewill be no
continuationof AVHRR on-boardafternoonsatellites NDVI from
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other sensorsespeciallythe operationalVisible Infrared Imaging
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Relative Spectral Response
Atmospheric Transmittance

RadiometerSuite (VIIRS), Is imperativeto elongatethis global .y “ ! |
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dataset while maintainingthe continuity and consistencyNDVI . Jj | -
could be decompositedinto two components the multi-year A |u _ , Nore o= T e BT T e
500 > " woetengintom Climatologyof 6 sitesfrom the threebasedatasetsGIMMS

climatologyandvegetationconditionindex (VCI), with the former o
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NDVI3g vs. AVHRR VHP vs. VIIRS VHP. The 6 sitesare
the sameasthe previousfigure.

containsclimate information and a majority of sensoroise,and
the latter containsweatherinformation and residualsensomoise

With the assumptiorthat VCI from different sensorsare similar,

Difference Map and Histogram
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we re-compositedthe crosssensor/crosproduction NDVI with son 2

Local Time

original VCI and the crosssensor/crosproduction climatology,

30°N

andcomparedvariouscrossconverteddatasetsvith the threebase
NDVI datasets two NDVI productionsderived from AVHRR
observatiomand anotherfrom VIIRS observationAs a result,the SRR T N R

O*N

30°S

re-compositedNDVI agreeswell with the original NDVI spatially

(a) Relative spectralresponsefunction of VIIRS (SNPP), s | | | ,
and temporally,with an accuracyof 0.02 NDVI unit at a global AVHRR-2 (NOAA-11) and AVHRR-3 (NOAA-19) red and 8% 135w sow 45w OE 45 0B 135 180%€
scale NIR bands The transmittancespectraof someselectedgases = =
arealsoplotted (b) Local equatorialcrossingtime (LECT) of
polarsatelliteswhich carryeitherthesensoVIIRS (S-NPPand
I\/Iethodology NOAA-20) or AVHRR (therest) In thefigure, NPPis shortfor
Suomi NPOESSPreparatoryProject (S NPP), rest N Is short

| | for National Oceanic and Atmospheric Administration
climatology stores Ecosystem Componentand major part of (NOAA), andM is shortfor MetOP
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After convertingNDVI from VIIRS to AVHRR VHP, we
mappedts differencecomparingto original AVHRR NDVI,
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NDVI could be de-.compositednto its climatologyandVCI. The

Observing Noise Component,while the VCI contains Weather

Componentand someresidualof ObservingNoise Component Qriginal Base NDVI Time Series andalsoplot the differencehistogram

Similarly, NDVI from differentsensorand/ordifterentproducton ...~~~ S —

suite could be de-compositedinto its distinctive climatology and ?E SR NS R SRR e é Converted vs. Original NDVI Tlme Series
VCI. With the assumpti()nthat the discrepancyof VCI from R AP O - o o
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different sensors/productioncould be neglected, and given

correspondingsets of climatology, we can backproject, or re- / J J\ y \/ W‘ /\ M \/NJ le tu,.v‘u \// U MM -

compositeVCl to sensor/producticispecificNDVI.
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VClg NDVI time seriesof 6 sitesfrom threebasedatasetsGIMMS ;i " mmemeinsysminimmiaisiminy MRS

NDVI3g (19812015 vs. AVHRR VHP (VHP-SMN, 1981 = S e o

Climatologys 2017 vs. VIIRS (VIIRS-SMN, 20132018. The 6 sitesare(a) After converting AVHRR VHP and VIIRS NDVI to

EastSaharan Libya, (b) Saratovin Russia,c) lllinois in USA, GIMMS NDVI3g, we comparedtheir time serieswith the
(d) SouthQueenslandn Australia, () Maine in USA, and (f) original NDVI3g. Note if convertingto othertwo datasets,
NDVI de-compositing and reompositing through VCI. Amazonin Brazil. the comparisorresultsaresimilar.




